The glyceraldehyde-3-phosphate dehydrogenase of Clostridium acetobutylicum: isolation and purification of the enzyme, and sequencing and localization of the gap gene within a cluster of other glycolytic genes.
Glyceraldehyde-3-phosphate dehydrogenase was purified from Clostridium acetobutylicum by sequential ammonium sulfate precipitation, gel filtration and anion-exchange chromatography (to a specific activity of 27 U mg-1). The enzyme had a molecular mass of 40 kDa as determined by SDS-PAGE and a native molecular mass of 160 kDa as determined by nondenaturing PAGE, indicating that it has a homotetrameric composition. Its pH optimum was between 8.5 and 9.3. The corresponding gene (gap) was cloned and sequenced from C. acetobutylicum DSM 792 and found to cluster with other genes of enzymes from the glycolytic pathway (pgk, phosphoglycerate kinase; tpi, triosephosphate isomerase; pgm(i), 2,3-bisphosphoglycerate-independent phosphoglycerate mutase). No sequences resembling rho-independent transcription terminators were found in the intergenic regions. A plasmid carrying the clostridial gap gene complemented an Escherichia coli gap mutant.